CHEMICAL  CONSTITUTION  OF NATURAL FATS

CALCULATION OF PROPORTIONS OF CHIEF COMPONENT
GLYCERIDES OF A FAT FROM ITS FATTY ACID COMPOSITION
If we consider a fat which, in addition to oleic (with linoleic) acid, con-
tains substantially only one saturated acid (e.g. palmitic acid in phulwara
butter, or stearic acid in Allanblackia Stuhlmannii or Garcinia seed fats), and
if in such fats there is known to be no significant amount either of trisaturated
or of tri-unsaturated glycerides, it is obvious that such fats must be mainly a
mixture of mono-" oleo "-disaturated and di-" oleo "-monosaturated glycer-
ides, and (only one saturated acid being concerned) the proportions of each
type can be calculated by simple arithmetic from those of the fatty acids
present. The fats in Table 70, however, for the most part contain sub-
stantial amounts of each of the saturated acids, palmitic and stearic, as well
as oleic (with linoleic) acid. It was noticed that the observed amounts of
palmitodi-'* olein" and of stearodi-" olein " in cacao butter (and, sub-
sequently, in the other fats) could be approximately obtained by calculation
if the unsaturated acid in the whole fat were divided, in arithmetical propor-
tion to the palmitic and stearic acid contents, and then each portion com-
bined with the latter so as to give mixtures of monopalmitodi-" oleins "
and dipalmito~f' oleins/' monostearo-di-" oleins " and distearo" oleins."
Such a calculation, of course, cannot take account of the subsidiary amounts
of fully saturated or of tri-unsaturated glycerides which experimental
determination may show to be present; but the results obtained show fairly
close agreement for those mixed glycerides which are present in large amounts
in the fats.
In the case of cacao butter, for example, the molar proportions of the acids
in the whole fat were palmitic 24-3, stearic 35-4, and oleic (with linoleic) 40-3.
The increments of " oleic " acid corresponding in these proportions to each
saturated acid taken separately are :
"Oleic"         164                                      "Oleic"        23-9
Palmitic         24-3                                        Stearic         354
In combination respectively as mono-" oleo "- and di-" oleo "-palmitins
or -stearins, these proportions lead to :
PER CENT.                                           PER CENT.
(MOL.)                                                           (MOL.)
Palmitodi-4* olein"               9                Stearodi-" olein"               12
" Oleo "-dipalmitin            32                " Oleo "-distearin              47
The proportions thus derived for the di-" oleo " derivatives are almost
exactly those found by analysis ; but the experimental data show that the
corresponding mono-" oleo " derivatives are not present wholly as such, but
appear to a great extent as the trebly mixed glyceride " oleo ''-palmitostearin
(52 per cent.). In other instances we find that the " oleo "-dipalmitin and
" oleo "-distearin obtained by calculation, if rearranged so as to give the maxi-
mum possible amount of " oleo "-palmitostearin, yield figures which approximate
fairly closely to the experimental data.
Table 72 shows the accordance between the experimental and " cal-
culated " values for some of the fats dealt with in Table 71.